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• I 
Among the first of a series of experiments inaugur-
ated by the Department of Horticulture of the Agricul-
tural Experiment Station of the University of Illinois, as 
a result of the appropriations to that departtpent by the 
state legislature in 1901, were certain cool and •cold stor-
age experiments. The outline of these experiments was 
presented to the committee appoint~d by the State Hor-
ticultural Society June 18, 1901, and immediately received 
their favorable commendation. The plans and specifica-
tions for this work were commenced early in July and du·r-
ing the following September the work was started · in 
Champaign, Olney, Neoga, and Savoy. Since that time 
the various structures have been completed and the ex-
perimental work is now in full progress. While the ex-
periments are not yet complete, they are already at~ract­
ing much attention from our fruit-growers. This means 
is therefore taken to present to the public the objects of 
these experiments, the details of the work, and the results 
so far attained. This ctrcular is; thus, a brief prelimi-
nary report intended primarily to relie~e the Station of 
a voluminous amount of correspondence on the subject. 
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0TIJECTs. OF ExPERIMENT. 
rst. The first problem in this line is to determine 
whether or_not it is possible for the commercial grower of 
·apples in the distinctly fruit sections of the state to con-
struct a cool storage house of a capacity of from 2000 to 
3000 barrels, cooling_ the same· in the early part of the 
season with natural or artificial ice and later in the season · 
depending eotirely.u_pon t,he natural tempetatur~. If such 
a construction· w~rt:f possible; then would the arhount saved 
the grower warrant the outlay necessary for the building 
of suc~h _a, structure.? ·· 
;2nd. . c·~n the smaller gro~'ei-s of fruit, who already 
have good cellars under their dwellings, afford to insul-
ate these and pr~vide .thero .~ith. ice refrigeration during 
the early part of the season and later depend on natural 
tern perature? · 
3rd . . What: tempe:r;-ature is best suited for the differ-
ent varieties of apples while in cold storage? That is, will 
York Imperial,forexample,really keep best at a temperature 
o:f 3~ : __ 32:, ~r.· ?Oirie. higher degree? Will this variety or any 
other variety harvested under different conditions do best 
'c{i ~ ' te~per~t~:re ~f'3r, or. so~e higher degree? 
.. , r ;-· , ~ 1 ~ ' -' ~ • 
Befor.e going ,into the details connected with these 
pr:oblems it is well for ·us to cons.ider first the reasons which 
h~ve led up !O the cold storage idea. We . should also 
con~rast . the art of · production with the art of - se!l-
ing; and at the same time not~ briefly what other. experi-
ment stations and private corporations have accomplished 
along these lines. 
I • THE STORAGE PROBLEM. 
The whole ·idea connected with the cold storage prob-
lem is that of a desire to extend the selling ·period of the 
fruit. It fs not possible, however, for the average grower 
·at the present time to extend his selling period beyond a 
few wee~s at most. He has no suitable place in which to 
s_tore his frui~, in order to hold it until the. best markets can 
be reached. He is compelled to ship his fruit to some 
corrime.rcial center where storage facilities c·an be had. In 
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this he is largely at the mercy of trCl;nsportation companies 
and the cold sto.rage people who often charge their own 
prices and frequently make tnore out of the handling and 
storage of the .fruit than the total amount of the grower's 
profit. 
The fruit-grower) like the gr.ower of any commodity, 
is chiefly concerned with two factors ; viz., the art of pro-
duction and the art of selling. Both of these factors must 
be given due attention if the grower is to· attain that de-
gree of success which he should. He may kn~w the fun-
damental principles of fruit-growing and be able to put 
into the fruit-packag~ a strictly ·No. r or fancy article. 
This, however, does not always insure a return to the_ 
grower in keeping with the grade and quality of the pro-
duct. It is true that high class fruit properly graded and 
properly packed will often take care of itself and net 
handsome returns to the grower when placed in the hands 
of the commission man, or even when placed upon the 
general market. Unfortunately, however, this cannot al-
ways be relied upon; and so we have. come to reali~e that 
the producer must give s~rious attention to the art of 
selling. It is certainly to his advantage that this busine~s 
end of things be no longer left with speculators. ~ho are 
yearly securing larger returns than are the growers of the 
product. It is as much our business to market what we 
grow as 1t 1s to grow it. It · is no! enough for the fruit- · 
grower to produce fancy fruit ; he should see to it that the 
fruit goes into the hands of the consumer and that the 
prices paid him are entirely in keeping with those high 
prices usually paid the commission man or the speculator. 
That this can be successfully done needs no argument 
here. Many of our best fruit-growers throughout the 
country are attending to the business side of their affair~ 
in a bu~iness-like way, and as a result of these additional 
efforts are reaping handsome returns; 
The reason why most fruit-growers have hitherto ' 
given little attention to the selling of their products is be-
cause their entire energy must be given to the produc-
tion of the fruit and its preparation for market~ Their 
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product is perishable, and if storage houses are not 
within easy reach the fruit must be disposed of at once. 
We have, therefore, come to believe that most commercial 
growers, especially those of apples, can afford to build a 
special structure for the reception and holding of their . 
fruit until the harve$ting season is past and until they can 
devote sufficient time to a study of the market and the 
the placing of their fruit where it will bring the best re-
turns. We believe, too, that we shall find that the grower 
can better afford to do this himself than to turn his fruit 
over to the cold storage people who make a business of 
that sort of thing. In many cases this may not be true, but 
we believe that in a majority of cases it will prove a great 
advantage. It is at least reasonable to suppose that a 
~community in which apples are grown somewhat exten-
sively can well afford to build a structure in which apples 
may be stored for a considerable length of time 1f advisa-
ble. These questions have been so impressed upon us in 
·Illinois that the University of Illinois has determined to 
give the matter careful study. 
ATTENTION BY OTHERS. 
Ma~y of . the experiment stations throughout the 
country, and many of the advanced growers themselves, 
are giving considerable attention to the construction of 
desirable quarters in which fruit -can be retained for a few 
months at least. In nearly every state, especially New 
York and Michigqn, we find excellent apple storage houses. 
Throughout the Canadian provinces are also to be found 
such structures. F. A . . Waugh in his timely book, 
' 'Fruit Harvesting, Storing, Marketing, " gives illus-
trations of many of these houses. Many of the experiment 
stations have published matter bearing on this subject. 
The horticultural and agricultural periodicals of this and 
.other countries have important articles on cool and cold 
storage of fn1i~s. Much of this, however, ~s well as 
that . from other sources, was found inapplicable - to 
:our conditions ; we were . also early convinced that 
:Structures satisfactory in many other states would not be 
. . 
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found suited to our conditions. It was, therefore, deemed. 
wise not only to make a careful survey of the literature 
f ·the subject, but also to ascertain definitely the exact 
haracter of some of these constructions in other sections. 
e therefore at once entered ioto correspondence with 
he o"wners of such buildings, and also visited a few from 
hich information of value could be gleaned. The most 
elpful suggestions were probably secured from the La 
orte (Indiana) Cold Storage House., the cold storage 
· ouse con~tructed by Professor Taft at the Michigan Agri- , 
ultural College, and an ice storage hou.se· erected by Mr. 
oseph Stiddle, of Paris, Illinois. We also received much 
id from Mr. Oscar Erf of the Department of Dairy H us-
andry of the University of Illinois, who has given con-
iderable attention to _cold storage matters. 
THE FRUIT STORAGE B uiLDING AT NEOGA. 
In order to give the problem first mentioned above 
horough investigation, we erected a building at Neoga, 
umberland county, at the intersection of two lines of 
ailway~the Illinois Central and the "Clover Leaf." This 
uilding has a capacity of, approximately, 2500 barrels 
f applt:;s. The construction was to be as ·cheap as . pos-
ible, at the same time making the efficiency of the insu-
lation as nearly perfect as could be. _ The capacity and the 
onstruction were to serve as nearly as possible the de-
mands of our commerciql grower5, or those with an or-
hard area of from fifty to one hundred acres. Again, a 
uilding with such a storage .capacity would appeal to 
any communities where co-operative storage might be 
ncourag_ed, on the same principle that cheese factories 
re often built in many of the dairy sections. 
The drafti.ng of the plans was done under my imme-
iate supervision by Mr. W. A. Etherton, a student in 
rchitecture at the Unive-rsity of Illinois._· Since the wor~ 
was unique in character, not corresponding in any p·artic-
ular with most other structures, the services of a profes-
ional architect would have been of little or no more 
alue than those of a good draftsman. Every effort 
6 
was·· rnade during the drafting of the plans t'o ' have 
the details as simple as possible, so that expert 
architects and builders would ' not need to pe c;alled 
into service . for any great length of time during the 
erection . of the building. We tried to keep: in mind the 
conditions existing in those ren1ote fruit sections· where 
the best of professional help could noJ be secured. How 
well .: we succeeded in this direction is evidenced by the 
fact that the building was built entirely by cheap l~bor, 
with one exception,- me.n who were not even professional 
carpenters. It was necessary, however, to have the work 
under the direct supervision uf some one thoroughly alive 
to the importance of the undertaking from the fruit-grow-
ers' standpoint. On the other hand, it was evident that 
the person selected must also have considerable knowl .. edge 
of the fundamental principles of construction. Above all 
things he must have good judgment and a stiff. back-bone, 
so as to prevent errors creeping into the work. One slip 
on the part of a workman might render the insulation 
worthless, and yet the error might have been made at a 
point quickly and effectually hidden from the view of 
on~ who was not sharp enough to detect such discrepancies. 
We were, therefore, ve~y fortunate indeed to be able to 
secure the services of a man whose labor and interest in 
the undertaking were beyond money value. Mr. H. A. 
Aldrich of Neoga consented to take charge of the un 
dertaking simply because of his deep in.terest in the 
outcome of the experiment and not with any desire or 
wish to secure remuneration for his services. The work 
under his charge progressed most favorably, and the build-
ing stands completed in a satisfactory manner largely be-
cause of his untiring energy in looking after the . details. 
It should be noted at this point that it is essential to 
have such a building either near. a line of railway, or else 
tn the orchard, or near a pond where ice could be 
harvested .in the winter months. It is of prime import-
ance that . one of the expenses of cartage, either to the 
building from. the orchard or from the ice-pond, or from 
the building to the railway, be saved. Since the fruit is to 
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be moved often · durin·g cold we.ath~r,, it is usually best to 
have th~ - st~uct~re near ar lin~ of r'ail~,a,y ~~he;~ . the, . ~r'u,it 
can be. placed immediately into refrigerator cars, .thus 
avotd~t;_g, f0ss fr~m freez~ng. ~ · ~ e . ~~r~ .~<;>-~t;un.~t~, ~here­
fore, In the location of this budding at .t4e JUnction of two 
lines of ·railway, from one of which~the ,·,Clove.r Le~t'"-a 
switch runs to the south end - ~f . the bui19ing '($e~- Figs·. 
I & 5) , ·and also in dose pro~imity . ,to 'th.e · orcha~ds of 
d-iat ~ecti~n: · · · · · , 
• · ·r : . 1 t ~ 
DETA!Ls ~ 
TI?.e building Is a one-'s tory str~cture 40 'by' 8i 'feet, 
· with 14-foot studding. The · fruit-. stor'age o'r refriger-
ating room is 40 by 40 fee~. with . but :_orie 'do.or, that 
at the west end, entering into the' cooling' r;oom, which i_s 
IO by 40 feet. Adj'oining the fruit storage room cl't . the 
east is the ice storage space 28 by 40 feet . . The arrange-
ment is shown in Plate No. I, which . gives the ground 
plan of the structure. Looki~g at . Section BB we find . 
the character of construction shown in . the' detail . ad-
JOining. BB refers to the outside wal!s of the storage . 
room proper. Note that the several wall's differ in con-
struction. Turning our attention again to . tli~ 'detail's BB 
we see that 2 X 4. studding, 14 feet htgh an'd 18 'inches on 
center are faced on the outside by a double thickness 'of 
''Diamond A Red Rosin Sized" paper, and then comes a· 
sheathing qf 98 -inch hemlock fl~oring.' On this sheath-
ing are again placed 98 -inth strips · v·ertically :shown at H 
in the details. Upon these strips is nailed the dropped 
siding of ·hemlock. N ote, however, · that this . exterior 
wall, as· seen in Plate No. III, furnish~s a fre_e air space 
which continues from the sills to . the ' eaves, thence to 
the r'idg·e-pole where the air escapes. ..The hot sun beat-
ing on the roof or sides of the building causes the air in 
this outside air space to rise and escape at the ventilato'rs, 
~s shown in the cross-section of the ridge-pole in Plate IIf. 
On the 2 x 4's from' the inside is tacked a double thick-
ness of building paper, the . s_ame paper being used' in each 
case, and to this also have bee.n spiked the 2 x 2's: Then 
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comes another d<;>uble thickness of paper, then a sheath-
ing of ~-inch ·lumber, and again ~-inch strips, then 
another double thickness of paper, then a sheathing of 
~-inch lumber. As seen in the cross-section of the walls 
and roof in details figured in Plate III, this construction ex-
tends throughout the walls and roofing to the top of the 
refrigerator. It should be noted, however, that this ap-
plies only . to the walls and roofing of the fruit storage 
room, and varies to a certain extent in the other portions 
of the building, as seen in the details figured in Plate II. 
It should be further noted, however, that the insulation 
of the walls extending to the roof on either side of the 
fruit storage room has been increased beyond that· shown 
in the details. In other words, there should appear another 
layer · of ~ -in'Ch strips, and consequent air spaces, then 
another double thickness of paper, and · then a sheathing 
of ~-inch lumber. This gives a total of four dead air 
spaces, and an outer free air space, five double thicknesses 
of paper, and five thicknesses of sheathing, including the 
weather boarding. The vertical air spaces occasioned by 
the 2 x 4's, 2 x 2's, and 18 -inch strips have been broken 
up at intervals of every five feet, thus insuring greater 
efficiency from the air spaces themselves. In other words, 
the smaller the dead air spaces, the less liability there is 
for imperfections in the insulation. 
Looking at the ice storage room we find the walls a 
AA differing from those at BB in having one less thick-
ness of sheathing and building paper and one less dead 
air space, the outside construction remaining the same. 
The east wall at CC, as shown in Plate I, shows the same 
con~truction as AA, excepting a free outer air space and 
one thickness of sheathing are omitted. At DD, the wall 
between the ice storage room and the fruit storage room, 
and also between the fruit storage room and the cooling 
room: we find an entirely different construction from that 
seeh in the former details. 2 x 4's, the same distance 
apart, h~ve a double thickness of building paper on either 
side and a sheathing of ~ -inch lumber on these. The 
side next the fruit storage is then faced with ~-inch strips 
9 
18 inches on center; upon this is another double thickness 
of paper, and then one additional sheathing. 
The refrigerator, or ice-box proper, the floor plan of 
which is showh in Plate II, is 20 by 40 feet. A. cross-
section of this refrigerator is shown in the upper part of 
Plate III. This box is supported ( See Fig. 23) by ten 
wooden post:s 10 by 10 inches, 14 feet long. Lying on these 
posts crosswise are 3 x 14-inch joists, I 2 inches on center. 
These joists are protected from the drip-water by gal-
vanized iron ca'ps. The :water falling on these is caught 
by the galvanized iron troughs suspended between the 
oak joists and from thence it drains intb galvanized iron 
gutters running east and west. From the gutters the 
water is drained through down-spouts into vitrified tile 
drains. Upon the caps proper, over-lying the oak joists, are 
2 x 2-in. oak pieces, 2 inches apart, as seen in the details of 
the . floor of the refrigerator in Plate I II and also in Fig. 9~ 
The ice rests directly upon the 2 x 2 oak pieces and is. 
so piled as to allow the cold air to flow directly away be-
tween ·the oak strips and the joists into the fruit. room be-
low. (See Fig. 18). By means of the false ceiling, as 
shown in the upper part of Plate III, the air is deflected to· 
the out~r walls, and thence follows the ceiling back into 
the upper part of the refrigerator. The walls of the re-· 
frigerator, which are 6 feet high (See Fig. 7 ), are 'boarded 
with ~atched flooring to within two feet of the top, thus 
admitting the warm air following up from the ceiling and 
walls. Above the refrigerator we find 2 x 6's, 18 inches 
on center, covered above with double thickness of ·paper 
and then a layer of fence flooring. On the under side of 
the 2 x 6's we find anothet layer of double thickness ·of 
paper, then she.athing, then a 113-inch dead air space, then 
paper, then another sheathing. Through this ceiling, as 
shown in Plate II, are three trap doors for ventilation~ 
When the one door and the ventilators are opened, per-
fect ventilation is secured. The capacity of this refriger-
ator is 108 tons of ice. 
Space will not permit us to give in detail the con-
struction of all the various parts of the building. We must 
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h~av~ the interested reader to make this out for himself 
from the plates and. diagrams. The ¢ntire matter, ho.wever, 
is to be ,i.ssued late~ in bulletin form. · · In closing ~he brief 
account of the details o£ this structure we wish to em-
phasize the necessity of having the dead air spaces p~rfect 
dead dzr spaces. The workmen must be carefully watched 
to· see that all .joints are close fitting and that the paper is 
never broken. . 
CosT OF STRUCTURE AND FIRs-r IciNG. 
Lumber ....... , ..... : ............ ......... ......... $1,516.74 
foundation, etc..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194.73 
:f>a per . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113.10 
Hard ware .... . ....... . ........... :. . . . . . . . . . . . . . . . . 241.48 
,Painting ........ ·.. . . . . . . . . . . . . ................ .... · · 62.'75 
Labor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 777.99 
Miscellaneous. · .. ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 00 
Tra velin·g Expenses and Drawings . . . . . . . . . . . . . . . . . . . 133.62 
Total Cost. of C~nstruction ..... : . .............. $3,080.41 
First Icing-80 tons at $2.30 per ton . . . . . . . . . . . . . . . . . 184.00 
Total Cost to Date .......... . . ........ ........ $3,264.41 
Leaving out of consideration the cost of the ice and 
figuring storage charges on the basis of what would have 
t'o be paid a cold storage warehouse for the holding of 
this fruit now in storage, 2000 barrels, we have a Teturn 
of 33 3i per cent. on the original investment made. It 
would require three years to pay for the ·building at this 
~ate, with a relatively small amount to be figured on · each 
year for ice. One hundred tons of ice seems ample to 
,give the desired temperature ( thirty-three to thirty-fiv·e 
degrees) throughout the entire storage season, and if 
natural ice can be haryested it need not cost over $1.00 or 
$1.25 per ton. 
The cost for the construction of a building of this 
character must always vary for different localities, de-
pending upon nearness to railways, character: o'f labor, etc. 
·Our building at Neoga was built as cheaply as possible, 
taking into consideration the perfectness of the · insula-
tion. 
I I 
R ECEPTION OF FR~IT . . '! ,I : ' .. 
> - J 
It was not possible for the Illinois Experiment Station 
to bvy the frpit necessary for the test, nor was it possible 
to assume · the risks entailed by ·a possible loss of : fruit. 
'The following rules were therefore adopted and distributed 
·early in November: 
.RuLES GovERNING THE R ECEPTION OF FRUIT AT THE s~~1.'E 
. E xPERIMENT STATION: C oQL STORAGE BuiLDING, NEOGA, 
ILLINOIS. 
l. Any Illinois fruit-grower ll!ay deposit .. apples . in the 
·building in quantities not exceeding five hund;red (500) bar-
Tels, nor less than five (5) barrels, providing that the rules and 
regulations of the Institution are complied with, and providing 
that the full capacity of the building has not been rea.ched at 
-the time the application is filed. 
2. Any fruit deposited in the buildiqg shall not be re-
·moved without at least three · days notice of such intention 
·having been first given to the Experiment St~tion, Urbana,so 
·that the Station authorities may be enabled fo secure full r.ec~ 
·ords. regarding t-he condition of the fruit at the time it is with-
-drawn. 
3. The building will be open for the withdrawal of fruit 
not oftener than once each week: 
4. · At least ten per cent. of · the fruit deposited . by each 
:gro~er must remain in the building ·until, in the opinion of tbe 
Station authorities, the objects of the ·experiment have been ~t:. 
i ained. · 
5. The fruit deposited in the building will be exempt fro~ 
·storage charges. 
6. Nothing but No. 1 fruit will be received. 
·7. The Experiment Station will t:arefully watch the con-
.dition of the fruit, and if any signs of rlecay be discovered, the 
-owner of the same will be notified of the fact; but all fruit de-
_posited in the building must be at the owner's risk. 
8. All packages, bins, etc., holding fruit, while on de-
posit at the ·building, and .all labor connec.ted with the handling 
~f the fruit shall be 'at the expense of the owner of the. same. 
9. The amount of fruit stored in bulk will of ne.cessity have 
1:o be governed by the number of growers desiring storage fa-
·cilities. 
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10. In no case will the fruit be allowed to rest directly olll 
the floor or against the walls of the building. 
Approved, E. DAVENPORT, 
Director. 
J. c. BLAIR, 
Chief in Horticulture. 
As a result of the circulation of these regulations. 
nearly two thousand barrels of fruit were secured from 
fruit-growers in ·southern Illinois. The fruit was all put in 
at about the same time and the building was not iced until 
after the storing was complete~. The following directions. 
governed the placing of th~ fruit : 
DIRECTIONS FOR SToRING FRUIT AT THE STATE E xPERIMENT 
STATION CooL STORAGE BuiLDING, NEOGA, ILLINOIS. 
1. Place one-inch strips on t'he floor under _ all tiers of 
· boxes and two-inch strips under barrels. Under bulk fruit. 
place a false floor made' of boards not more than six inc,hes wide, 
with one-inch spaces between and rai~ed four inches · from the 
floor. · 
2. Place all tiers of boxes or barrels at least two inches. 
(better three ) from walls. This applies also to bulk fruit and. 
fruit in bins. 
3. Lea. ve' a one-inch space between all tiers of boxes. 
4. Bins should be from eighteen to twenty inches high, and_ 
a free space of at least one inch should be left over fruit in each~ 
bin or compartment. 
5. ·Lay all strips on floor perpendicular to the east and 
west aisle in the storage room, in order that the resulting air· 
spaces may be free for the circulation of the cooled air. · 
J. c. BLAIR, 
Chief in Horticulture. 
TEMPERATURES. 
Immediately after the ice had been installed in the· 
refrigerator the temperature began to . fall rapidly until 
33 o was reached, and this temperature, or a slightly lower· 
one, has been steadily ·maintained until the prese'nt date,. 
February IS, I902. An outside temperature of I5 ° below 
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.zero-that of December last- had no appreciable effect 
upon the inside temperature, which certainly speaks vol-
umes for the characrer of the insulation. Upon opening 
the building during a period of low temperature outside 
the temperature inside naturally falls a few · de-
grees. In this way we secured ea~ly in December a tem-
perature of 32 o, and the tern perature since that time has 
:averaged very near the 32 o mark, with fluc~uations, owing ' 
tq opening of the building, of a fraction of a degree hjgher 
{)r lower. 
The entire record of temperatures for the year will be 
found in publications to appear later from the Station. 
STORAGE CELLARS. 
The second problem referred to above, that of storage 
·cellars, was taken up early in July. Tpe object in this case, 
.as explained abdve, was to ascertain whether or not the 
smaller growers could afford to insulate their cellars, icing 
the same a few weeks, and later depending_ upon natural. 
temperatures. For . this work the cellars of Senator 
·H. M. Dunlap, of Savoy, Illinois, and J. L. Zook, · of 
Olney, Illinois, were selected. The ground plan · of the 
·Dunlap cellar is shown in Plate IV. It i? . L-~haped in 
<>utline with one wing I r feet 3 inches by 32' feet, ·and 
the other 14 feet 2 inches by 23 feet 4 inches. The con-
·struction of the wall in the various, p1aces is . shown by the 
letters and the accompaying details in the illustration. 
The ice-box, 5 by ro feet, is· situated in the south corner, 
and the cold air is made to circulate to the remote corners 
of the two wings by warm air ducts near the ceiling. As 
seen in the section through the ice box, Plate IV, the only 
entrance to the ice box for the warm air is through the 
warm air ducts. A good circulation is maintained by this 
arrangement. 
The Zook cellar, as shown in the illustration, Plate 
V, is 14 feet ro inches by 28 feet I inch. The ice·-bdx, 4 
feet ' bytio, is placed at one end of the room-. No warm air 
ducts are provided in this case, the room being much 
smaller than the Dunlap cellar . . ·Good drculation is· main-
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tained. T·he character of the construction and the insula-
tion is shown in detail :in Plate V. 
·, After . the plans ·were completed in these two ·cellars, 
the entire work connected therewith was turned ' over to 
my associate, Mr. A. V . .Stubenrauch, of the Department 
of Horticulture . . I :quote the following from Mr. Stuben-
raucl}.'s· report, m~de in. December last to the Chief in 
Horticulture of the Experiment Station : "The Savoy cel'-
lar at .the place of .Honorable H. M. Dunlap is surrounded 
by a 'r·2-inch ston~ wa'tl; no fu~ther insulation was put in. 
The· smaller cellar a·t the place of Mr. J. L. Zook at Olney 
wa~ insulCl:t~d all, around with tongue-and-groove ·lumber 
and paper, and was floored. The Dunlap cellar was not 
floored. Instead, six inches of cinders were relied upon to 
prevent radiation from the ground. How well that is being 
done is seen by the accompanying figures which I took 
some time after the ice had been put in. In the middle of 
the cellar the temperature of the cinders, at about two 
inches below the surface, registered 52 o; the earth below 
.was found to-be 53 o . The air 1ust above the cinders, at the 
point wher:e t.he above · readings were taken, was at 49°. 
This point . was 20 feet away from the ice-box:. · Ten feet 
from the ic.e-box the temperature just above the cinders was 
48 o; two feet from the ice-box it was also 48 o. As the air 
~ left the box it registered 43 o, and under the box- just be-
low the ice-it ·was 38°. The temperature of the water of 
a well just north of the cellar stood at 54 o on the same 
day that the above readings were taken. I think, there-
.. fore, ~here was considerable radiation of heat from the 
'ground, for the air of the cellar ceu] d not be cooled by 
the ice below 50°, although it was run empty for some 
time to test just how far the temperature could be low-
·ere9. by means of ice. The accompanying record of in-
side and outside temperatures shows weil the condition 
of affairs. I don't think there can be · the slightest doubt 
that the stone w~ll radiated a good deal of the warmth of 
the earth. Four fee! from the wall the temperature about 
waist-high at the end farthest away from the ice-box stood 
at 51 °. The temperature 'of the wall itself could. not be 
accurately determined on acc()unt of the lack of proper 
appliances. The figures ·given, however, indicate . how· 
little the stone wall can be relied upon as a means o( in-
sulation. The daily fluctuations of the outside te~p~ra: 
ture are followed too closely by like fluctuations inside-
th~ ceilar. · J4is has, of course, on.ly referenc~ to the rise)_ 
for . the fall _was due to a great e.xt~nt . to the opening·-.of 
the w.indow and ventilator. There having been, as yet,. 
no . ex.cessively .cold weather, we have : no . data showing 
the effectiveness or non-effectiveness of the walr:as a 
means of keeping up the temperature. There ~an be 
no doubt, however, tha:t it fails to keep down the tem-
perature within the cellar when the outside and the sur--
rounding ground are above the desirable point." 
The location of these cellars was decided after the 
entire ground had been thor,oughly gone over. We be-
lieve that we have selected the most conveniently located 
places in southern and central Illinois. Not only · that,. 
but we have most admirable :assistance in the work at 
these points. The construction of the northern cellar has. 
not yet been undertaken, · because we had not the time .in 
connection with the other work to give it the attention 
which its importance demanded. Furthermore it was. 
deemed best to delay a little until we had the advantage 
of ·the experience given by the two cellars already in 
operation. It is now expected that the work connected 
with the northern cellar will be undertaken in · the early 
spnng. 
CosT oF C ELLAR C oNSTRUCTION. 
SAVOY. 
Lumber · ............................... ; .............. . $ 46.07 
Paper ................ . .................... : . . . . . . . . . .80 
Labor and Hard ware. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 50. 40· 
Miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 5. 00 
Total Cost of Construction ..................•... $102.27· 
. . 
Ice (Fall of 1901) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92.40 
Total Cost to Date ................. ............ :$194.67. 
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OLNEY. 
Labor .. ~ ........................................... . $ 51.15 
Lumber.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 107.56 
Foundation, Drain, etc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.42 
Paper .......... ~ .. : ............... . . . . . . . . . . . . . . . .. 14.45 
Hard ware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48.95 
Miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.00 
Total Cost of Construction ....•••..•..•......... $238.53 
lee (Fall of 190 L). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iO.OO 
Total Cost to Date .... .......................... $308.53 
RESULTS. 
The work with the cellars has not progressed sufficiently 
far to permit of -definite conclusions. We are, however, 
convinced that it will be necessary to put in additional in-
sulation around the walls and flooring of the Savoy cellar. 
The amount of ice consumed · is so great as to make 
the storage of fruit under present conditions from 
the grower's standpoint out of question. Morever, the 
' te~perature was not sufficiently low for the keeping of 
fruit. . w 'e believe that the extra amount of money put 
into the insulation would be more than made up by what 
is gained in future storage. The entire results of this 
work will be published later. 
FRUIT AT DIFFERENT TEMPERATURES. 
The proplem as to what temperature is best suited 
for different varieties of apples while in cold storage 
houses was the third one investigated by the Department 
-of Horticulture of the Illinois Experiment Station. We 
ilnd that no efforts have been made on the part of the cold 
·storage people or on the part of others to secure definite 
-inforrr{ation along this line. Our observations made at 
-cold storage plants at Champaign, Chicago, and St. Louis 
-have convinced us that the Ben Davis, York Imperial, and 
-other varieties are often scalded and consequently injured 
_in selling qualities as a res'ult of a temperature of 31 °. In 
I7 
order to test this point thoroughly we had the Twin City 
Ice and Cold Storage Company of Champaign provide us 
with four rooms, each with a sufficient capacity to hold 
one hundred barrels of apples. When these rooms were 
completed, it was too late to secure a large assort-
ment of different varieties of apples ·for the test. The 
rooms were therefore filled with two or three leading 
varieties. One of these rooms is kept at a temperature 
of 31 °, while the others are maintained at temperatures of 
33, 35, and 37 degrees respectively. This experiment has 
not yet progressed sufficiently far to permit of definite 
statements as to possib1e results. 
JosEPH .c. BLAIR, 
Assistant Professor of Horticulture, College of Agriculture, and Chief in 
Horticulture, Agricultural Experiment Station. , 
; . 
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EXPLANATION OF ILLUSTRATIONS OTHER THAN THE 
FIVE PLATES. 
Fig. 1. View of building looking from southwest. 
Fig. 2. View from west. 
Fig. 3· Latticed door for ventilation. 
Fig. 4. Boxing-in around the rafters. An error was made on the part 
of the engravers when making this reproduction. _It was 
intended to show a section of the rafters below the point 
shown in the cut. 
Fig. 5· Building as seen from the southeast. 
Fig. 6. Showing studding and method of placing paper. 
Fig. · 7. Showing view of the ice-box. 
Fig. 8. Arrangement of galvanized iron over rafters in ice-box. Illus-
tration is upside down. Compare with Figure 7. 
Fig. 9· Showing 2x2 oak pieces resting on galvanized iron, and 
method of lifting same. 
Fig. 10. Showing a portion of ice-box from beneath. 
Fig. 11. Showing a portion of ice-box from beneath. This illustration 
is also upside down. 
Fig. 12. Ice storage room in course of construction. 
Fig. 13. Refrigerator in course of construction. 
Ffg. 14. Construction outside of refrigerator. This illustration should 
be viewed from the left-hand side. 
Fig. 15. West wall in course of construction . 
Fig. 16. Truss work for support of roof over ice storagt: room. 
Fig. 1 7· Upper part of fruit room in .course of construction. This 
iliustration should be viewed from the left side instead of as 
now arranged. 
Fig. 18. Seventy tons of ice in ice-box. 
Fig. 19. Fruit bins. 
Fig. 20. Barreled apples in storage room. 
Fig. 21. Same as Figure 18, three months later. 
Fig: 22. Packing away natural ice in the ice storage room. 
Fig. 23. Frame work and supports for ice ·box. 
Fig. 24. Putting in natural ice. 
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